Introduction
Neural interface devices that will allow signals from the human nervous system to control external equipment are extremely important for the next generation of prosthetic systems. Regeneration-type nerve electrodes are known to hold promise as a key device for realizing these neural interface systems. The principle underlying the regeneration-type electrodes is that the peripheral nerves of vertebrates will regenerate after being severed. In this process, the axons in the distal portion will degenerate, but the axons will regenerate from the proximal portion and will reach the distal end of the severed nerve bundle. Therefore, if a device consisting of many microelectrode holes is implanted between the severed stumps, the axons can regenerate through the holes, and the action potential of the regenerating axons can be measured by the electrode (Fig. 1) . This regeneration electrode has many advantages such as 1) long-term and stable input/output due to good electrical and physical compatibility between the electrode and nerve fibers and 2) good selectivity of the nerve fibers (this is because signals from a very small number of nerve fibers can be measured by adjusting the diameter of the holes.) Many studies have been done on regeneration-type nerve electrodes. However, in many cases the electrodes were fabricated on silicon substrates or flexible films. When these electrodes have a plane structure, they have problems such as difficulty in recording signals with a good S/N ratio when the position of the recording site is located far from the Ranvier node. To solve the problems, we have designed and fabricated a novel flexible regeneration-type neural probe integrated with microfluidic channels on a flexible Parylene film base.
Methods
A schematic of the flexible regeneration-type electrode we fabricated is shown in Fig. 2 . Each fluidic channel has one or multiple recording/stimulation sites and serves as a guidance tube for the regenerating axons. The fabrication process is similar to that of the probe integrated with microfluidic channels that we reported previously. The photoresist worked as an sacrifice layer and was removed after rolling the portion with the fluidic channels. Figure 3 shows the whole structure of the fabricated neural probe. The length of the probe was 29.9 mm before rolling, and the width of the probe was 4.5 mm. We designed several types of probes with 98 fluidic channels. Each fluidic channel was 100 µm wide × 30 µm high × 1500 µm long. 
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